A 38-year-old lady attended the accident & emergency department, presented with left knee pain after injury during badminton game. Physical examination revealed moderate swelling of the knee and local tenderness over lateral joint line. Range of motion was limited by pain. Frontal ( Figure 1 ) and lateral ( Figure 2 ) radiographs of left knee were obtained.
Answers Figure 3 shows a small elliptical bony fragment parallel to tibia, just lateral and distal to left lateral tibial plateau, in keeping with Segond fracture; and Figure  4 shows a classical deep lateral femoral notch sign. This is further confirmed with computed tomography ( Figure 5 ) with the detached bony fragment clearly demonstrated in 3D reformatted image. Segond fracture and deep lateral femoral notch sign are highly suggestive of anterior cruciate ligament (ACL) injury and meniscal tear. Therefore, the most important next step investigation would be magnetic resonance imaging.
Discussion
Anterior cruciate ligament is one of the most important stabilisers of the knee, providing primary restraint to anterior tibial translation and secondary stabilisation with regard to rotational forces and varus or valgus stresses applied to the knee. 1 It is commonly injured, accounting for half of all ligamentous injuries of the knee.
Patients usually present with sudden onset knee pain and swelling after twisting or hyperextension injury in sport activities. Popping sound and instability may also be detected. Lachman test and Pivot shift test are commonly performed clinical tests to evaluate the status of anterior cruciate ligament. They are reported to be highly sensitive in experienced hands, with sensitivity up to 77-99% and 82-90%, respectively.
Anterior cruciate ligament cannot be directly visualised on plain radiograph. Nevertheless, several popular radiographic signs serve as clues to predict ACL injury. Segond fracture is first described by a French Surgeon, Paul Segond in 1879, and is frequently associated with anterior cruciate ligament (75-100%) and medial meniscal tear (66-75%). Another specific radiographic sign to predict anterior cruciate ligament injury is deep lateral femoral notch sign. Depth of lateral femoral sulcus is measured perpendicular to a tangent line drawn across the lateral femoral sulcus at its deepest point, any distance more than 2 mm is highly suggestive of ACL injury. 2, 3 The presence of this sign is due to collision of lateral femoral condyle and posterior tibial plateau.
Magnetic resonance imaging is the imaging modality of choice to diagnose anterior cruciate ligament injury (Figure 6 ), which can manifest as discontinuity, abnormal slope or signal intensity of fibers. Other secondary features include pivot shift pattern of bony contusion, anterior tibial translation, Segond fracture and buckling of posterior cruciate ligament.
Anterior cruciate ligament injury can be managed with surgical repair or conservatively with muscle strengthening exercises, depending on various factors including pre-injury activity level, desire to return to high demand sports, associated injuries, abnormal laxity and patient's expectations. Due to patients' higher expectation of functional ability, ACL reconstruction is increasingly performed in recent decades.
Emergency physicians, being the frontline doctors to assess patients with musculoskeletal injury, carry a vital role to diagnose and manage patients with ACL injury. Ability to recognise and interpret radiographic signs predictive of ACL injury is therefore essential.
